Polymorphism for ribosomal RNA gene arrangement in the mitochondrial genome of fall rye (Secale cereale L.).
A restriction-fragment-length polymorphism (RFLP) in mitochondrial DNA (mtDNA) was detected between varieties of fall rye (Secale cereale L.) by Southern hybridization with rrn18, the gene encoding the mitochondrial 18S ribosomal RNA. Restriction mapping showed that the RFLP is based on differing numbers of genomic contexts (one vs three) for a recombining-repeat element (the "18S/5S repeat"). From examination of other Secale species, we conclude that the one-context state arose relatively recently, putatively by deletion of two of an ancestral set of three distinct genomic loci containing the mitochondrial 18S/5S repeat. This is consistent with our earlier conclusion that the 18S/5S repeat has probably existed in at least two genomic copies throughout much of the history of the grass family (at least 40 million years). Interestingly, the intervarietal difference in the number of distinct rrn18 loci is not accompanied by a major difference in the number of rrn18 copies per unit mass of mtDNA. This suggests the existence of a mechanism that can compensate rather precisely for differences in mitochondrial gene dosage, perhaps by over-replication or stabilization of specific subgenomic molecules.